This serial block" method of embedding has been used successfully in various investigations. Cooper and Daniel (1949) and Cooper. Daniel, and Whitteridge (1951. 1955) used it in a study of muscle spindles in extrinsic eye muscles. In this work many of the "serial blocks " had serial sections cut from them, so that the whole length of the muscle could be studied in a set of sections which had taken perhaps a tenth of the usual time to cut, mount, and stain. The method is also valuable for the study of the whole brain or brain-stem of small animals, and was used successfully by Bosanquet, Daniel, and Vollum (1953) in a study of the exudate produced by intrathecal tuberculin in the guinea-pig. The spinal cord, hypothalamus, pituitary stalk and pituitary. the vermiform appendix. lengths of peripheral nerve, and lengths of arteries have also been examined by this method.
Infirmary, Newicastle-upon-Tyne (RECEIVED FOR PUBLICATION AUGUST 2, 1955) The early detection of tubercle bacilli in the C.S.F. is an urgent and time-consuming occupation, and the earlier removal to hospital of suspected cases of tuberculous meningitis only makes the bacteriological problem more acute. The present report deals witlh an attempt to improve the chances of an early positive laboratory diagnosis by ensuring that all bacilli in the fluid are available for examination. This is of importance where there are only a few bacilli per millilitre of fluid and when, as Silverstolpe (1949) noted, many of the organisms do not in fact deposit on centrifugation. The centrifugal filter described by Elek and Hilson (1951) appeared to offer a convenient unit for making the total bacterial content of the specimen readily available on the plane removable surface of a collodion membrane.
Experimental Methods
Each specimen of 5 to 15 ml. of C.S.F. from suspected cases was divided equally as soon as possible after withdrawal from the patient (to obviate clotting).
half being treated in (a) the routine fashion, i.e.. centrifuging at 3,000 r.p.m. for 30 minutes, removing the supernatant, and using the deposit for building up films and for culture. and half being submitted to (b) filtration. Two to 7 ml. of C.S.F. was filtered through a membrane of A.P.D. 0.6,a, five to seven minutes at 1,500 to 2,000 r.p.m. sufficing in most cases to complete the operation. After filtration the membrane was treated in a variety of ways to obtain satisfactory films, and whole or part of it was placed face-upward on a Lowenstein-Jensen slope of the same batch as that used in (a) above. The routine film and culture (a) was thus a control on the experiments under consideration.
Results
Of 18 specimens of C.S.F. examined, 13 were bacteriologically proven tuberculous, four were bacteriologically and clinically non-tuberculous, and one was bacteriologically negative but strongly suspect on clinical grounds as tuberculous. was positive by method (b). In no case was an unequivocal positive found in (b) where not also present in (a). By both methods a very protracted search was made for acid-fast organisms; in two instances these were only found by method (a) after two and a half and three hours. A number of positives showed very pronounced beading of the bacilli, in one case giving the picture of a short-chain streptococcus; occasionally by method (b) acid-fast granules were found, but though these were suggestive, and were not found in cases subsequently deemed non-tuberculous, a firm diagnosis could not be made. A variety of methods was used in an attempt to improve filtration results: 1, rubbing the membrane face-downward on a sterile glass slide (this gave the best films, preserved the cell picture, and was used in the majority of the cases reported); 2, scraping or shaking up the membrane in a minimal amount of saline or C.S.F. filtrate. Films resulting from these attempts were not as thick as those of method (a). Judging from the cell picture and the finding of organisms, it is possible that the vigorous treatment of the membrane may have disrupted the bacilli to give the coccal forms referred to above. 3, Further experiments, however, suggest that cellulose acetate filters ("oxoid") can be used exactly as those of collodion. They are more easily prepared and sterilized, moreover films can be stained in situ, dehydrated in alcohol, cleared in xylene, and mounted in the usual manner. Owing to the shortage of suitable specimens, it has not been possible to compare this method with those already reported.
Direct Films
Culture Table I shows that all 13 cultures were positive by method (b), whereas only six were positive by method (a). There were no positives by the routine technique (a) which were not also positive on filtration (b). The average time of appearance of diagnostically visible growth in the six specimens which grew by both methods was 23 days (limits of 15 to 28 days) by method (a) and 16 days (limits of 10 to 21 days) by method (b), the difference being seven days in favour of filtration. The mean time for growth of those specimens which failed to grow by the routine technique (seven) was 23 days (limits of 17 to 30 days). All cultures were kept for three months before discarding.
The appearance of the tubercle cultures on membranes was striking (Fig. 1) , for the collodion takes up malachite green, etc., from the medium, becoming very deeply stained, and giving added contrast to the buff-coloured mycobacterial colonies. This contrast.
together with the fact-that colonies always appear on the disc, simplifies the diagnosis. The number of bacterial colonies on the membranes varied from one to almost confluent growth. In the single case from which no direct film was made, by method (b) four tubercle colonies only were cultured from 3 ml. of C.S.F. (Fig. 1) 
Discussion
The failure, up to the present, to obtain good films, which was the primary object of the investigation, appears to rule out the method for this purpose unless the third method mentioned above can be made to bear fruit. However, the rapidity of preparation, together with the suggestion of better results on culture, merits further consideration. The method commends itself for the examination of cases under treatment owing to the almost complete removal of inhibitory drugs in the C.S.F. There appears to be a planting " factor concerned in the growth of M. tuibercutlosis, and this suggests that culture results in specimens other than C.S.F. might be bettered by soaking a dry filterpaper disc in the specimen and applying this to the medium; this method, for different reasons. has been applied by Hoyt, Smith, and Gribkoff (1954) to tubercle culture.
Addendum
Since the work reported was carried out the Hemmings filter* has been introduced. It is possible with a few minor modifications to employ this filter for use with collodion membranes and thus for C.S.F. filtration.
(1) Pressures in the upper and lower chambers must remain the same. An in. hole is bored in the bottom of the upper bijou bottle. The rubber washer sealing the lower container is replaced by one of porous material or with a split aluminium washer.
(2) A thin metal plate with multiple small perforations (1/64 in.) is superimposed over the existing filter plate, in which the holes are too large.
(3) Owing to the requirement of a plane surface thrust on the membrane, which is not given by the curved lips of a bijou, the upper chamber washer must be replaced by two thin rubber washers (0.5-1.0 mm. thick) between which lies a thin metal washer. Summary A comparison is made of the results of direct films and culture, by the routine method and by a filtration technique, in the laboratory diagnosis of tuberculous meningitis. In a small series, better results were obtained using the routine method to prepare films, but filtration proved superior in the case of cultures.
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